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[ mm *^4eH ] 

y a * h tint y v - a ft # 

-fey - ^ «^*M* s ffilElf li 7 V- A tc-ffet® § fi 

ftriE-fc^V-yoilffifc H±t=*S , fft$8 1 IBtt 

it Wtm? V— A Sr W L , BUlEStflt 7 A CDmilE v - * 
F i 0 WBIfflBMJ-fc: , «E7-*-^ F fc lulEffifBi 

tcie t TaRKmi £a a Lmwwmmfrw t ^ *■ 

F y*/M£o^»*L-?-*-^ F i. K) WSfflKMfco 
o -h^tk^^lz^-t^^XMLtzyiy-Afprn 

7 U-Atf Iftftfc 7 ^-AS**p a n fiS^fflMrttIE LT*§ 
Itttll £ &A LT wiM^ik # iSfcT*"*- S 95** M 

[0001] 

-A LIS7 I— A £ F > ^«SSB**^* m$w 

[0002] 

(#Y-F\ ^Mffi) fc^&SJK- 

fl:ffiT-y-trV7"U (ME A : Membrane-Electrode Assem 
bly ) fc. 7/-K, (#*) is J; 

u )vm<n^)vmm-}3$m^z ^ y-$y;K 

ly F7°u— F£Iii£LT.xy >yy£ 



Mzm/&ffl&ffit (fcfc£ff. 7->^a>7V-h) 
Ilffliltll ry-HWTfi, /KfSSr^SH^y 

i3 <£ vmx (Buo^MEAory— f t-^js l tiw 

yy— FW : H 2 ^2H + +2e- 
*y— Fii : 2H + + 2 e- + ( 1/2 ) 0 2 ^H 2 O 
^ y- FTW/K^RtBTIiSi^ffi^ OT\ -fe/^^-y 
fclis 4Hr/I^tetc*&v^±BBftffl (fcfci.tr,. 210) co 

■fe^tetc ttHMEfr (aiiftiijftai*) *«aDh.ssEB3WB 

6 2 13 l^fRii. ^y;Hr^°lx-^JDH^fSfBl7^ 

nm § ixfc ssn * m l x x y /n* ^° l— y tffM § ^xfc 

(?DJH**IE» i * *VC a4 cof. fSIi y V— A co 

§ afcSESK 4 2 ftW7l/ — A (cjRftSEft & JFM L 
y tJ s ittffl * ^ &X 2 fecO 7 P - A £ 3S D 
■S^: fcfcj; 0 . 2ft«7i^-A^)3S;7^-Ap l g^jjg 

[0003] 

^fc, yv~ jxcomm&mmL , m&^^h. is 

© v-^;l- F^^-t^^-y fon-fjaffi^os^x^ 
s&tT<7)MSit7^-A«ffs-^^jaft-r4gii3&^ 

Wtt» l~?coyU-J»cr>ffi.&fKUz. S3&*ftfc!5rv4D» 
^^Lfcj^f4®OT-fe^V-y fc *<J5Wtfirife^!tft 

ys - bizhh. 

[0004] 

(1) -feysv— yiiHt^— *-;l-FSrl*I^tfcetfli 

7 1— a Mfli 7 1— Aft s commmmm wi> 

- y (c t> v , -t^v-y c^f*^'mrf EfSll 
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-)v y x *) ftmww#£.i£* mris^-*-^ k t mam 

^y-?„ 

( 2 ) mmf^mmmco^izhtz ^xmmmzm 

(3) -fey^ix— ^JfHtcv^— ;l^H*i*rSSt?tffifli 
J: 0 rtffl«8ft»-fc . futEv^*-;k H fc irfEftfli? lx- 

U- A *fgjp a 0 £ 7 U-A*»ift|jE»ffla[rtfcE LT ami 
fffflaSr&A L T fj tE*^fe& WteTiW- £ . 
fSfltiSHf*!^ & 9Y I X 7 V -J>Mm*Bfct & i? 2 

[ 0 0 0 5 1 jje ( 1 ) mmf-mmm-t^is-fxa. 

m^7 v - a h y *;Hft<JDa»3WBjR § *vr ui> 

stc^>t -> xwrnrnzmx/x a «j . sbizhe^i—^m 

gfrfrO F*I ffit i-fe; ^ V - ^ co^H fc H± liZ fo h C0X\ 

mm Lxwzimcoffi&i l z}t^xffitii&m i mfct2> . 

±IE ( 3 ) co»4m?ffiffl-fe^V-^«^jt^T(±, h 

«t WWSfcfr£ assist <7)2mmT7 

[0006] 

mcommmm ion fc fc *. g sw^fuss 
fcfci-. &mmwuzM^it>tLXi>£i\ 

[0007] Hfrflf^iSSIHSjRmiSffi 10(1 01 

-meiz^k-rxoiz. 4*>&Mmfrt>%&wmmi 
1 1 i cowmmm 1 1 to-H^ieasix^M^Ji 1 2 ts 
it>"fi£tscsi 3*^^s«ffii4 (ry-p, jams) 

tsitfWSMRl 1 <^H£KB§*ifcflfiaEJi 1 5fcJ; 
t/fetStJil 6^£>3r£«il 7 <#V-h\ SMS) fc 



>&^^I.I-tl7'7-fey7"y (MEA : Membrane-Ele 
ctrode Assembl y ) fc . ^ffi 14.17 ( * 

») &tvmc#x (mm. mmz^M) itim-t&tz 

S^ai*^IS-2 6 *ffifct&*i^l'—? l&b SrSfeT 
L) , ty'i-/H g^flU^y^Si: U =£ 

ya-;H«*)Hlt[io (»B«iftfltJ»5r[fti> MS 

-b2 2?rffiBLTX^.y^2 3Sr«JtL, X^>y^2 
3 ^W«7fr6]«46#(tX^ >/ ^ 2 3^h«T«S«itt 

ygy7l/-h» X^-^Vybfcfc') fc#VPh2 5tfc 
l±i- y FTEISLfc^iOA^^'So 
[0008]iiil2, 1 5(S&# ( P t ) Sr#tfJ!? 

< c ) . Hffltlf l 3 , I6iic*^^r 

(MiST-fc #tf ) £fcl±&R£fcli3»«tt8Mi 

&mffi.fr ^t£h WrS* c\mzmhhcr>xi±t£ 

[00 09] -fey^— ^ 1 8(i. jBm^ i: K-fb«fX , 

m^ath. s «M«as§ * am t -r t ^ . &£i*atffr 2 

6{i-fe;i-ttt. * fciiMfcO-b^tt^. IS(t^fLS. fc 
bJi{S\ H3fc^-J: ■9tc2-lr/y'C'l ; &> ; ^-^S:ffijS; 
•f-SiWii. ^E^'a-;^ (2-fe/^tt) tloco!^] 

[0010] 1 si*, mmmmi^m-t^ 

RJfG^ffl-fe^NV— ^ 1 8B tt02M5S<?3'fey\°^-^A i ; 

^JSKSrfiia-^iyli-fcifeJg-fev^ix— ^s&^/ts. ^Jg 
ffit. fzbz.lt, SUS (x^vi^x) ;Mtc--y^^ 
v*£mLfzi>cDfrh%:&* 

[0011] *inv-? 1 8fc'^«^fc^fcS*&^-. ^ 
SUffl-fe^v-^ 1 8AI1 BBflA*JBJ«S*LW-fflt:Xf^iS 

S&2 7£7^J&r&2tfc<7):£JR«n 8a. 18bfc.lS2 
KW^MS 18a. 18b <0Pa1tj*4fl. Dfld^ffMS 
ft. ^Kt^ai7j<Mff#2 6 £J&R-r*tFISfA*Kl 8 c 

t£7), ^fh3tt«AIHK*irr4 o ^RSASM 18c. 
Wfiatv^t i< (fcfct. ffMStiTV^ 

<Tfc±^) . J^TT'^DflOfc'ffMSfLTV^^SrTS 
"To 18a. 18b comflti. fc b L Mr? a y r 

>v (mmmm^mx\ ^■matmmmcoma) xh^ 
(fcfct. ^Lfc»«c«yci>j:^) . ^m-^mm 
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1 8 c cDwaimu Lt~mvte>wa?$> & . tiaras 

18cli, AII18a, 1 8b<50IH]ei<^IiagPOJKS<7) 

[0012] tA°i/-^ i s^ajms^ n 

Slffl-fc/A"]/— ? 1 8 AT14, 2tfcC0^KK 18a, 18 
b PalcOX^— X«i:}^S|l7j<8E^ 2 6 Tft 5 . ^£H*silff£ 2 

6 {4, (£ffl&mM 1 8 c 4 0 . tflB&ltK 1 8 c CDSI 
»0ttSW<afl8 2 6 a tfJ|BJ&JR« 1 8 c CORffi l&COtfiM 

*aa» 2 6 b t nixBSii* . ^iasis i8c coma 

cr>vmcr>7V— A 3 1 /I/ 
H 2 8 *»6 ASK 18c <7)SlK<7)}£iP7jC8iS& 2 6 £ A 
0 . #SW«aBS2 6a, 26b ZMi&Lfzlk. 

-*-;H'2 8^t^< 0 ^PbI^ssi 8ctc{4. m 

H<^a*afflt2 6 a i:*M^ai*^2 6 b ^jlii 

RI18a, 18bt^PESAJRMl8ct(i:|5lttfMt 
[0013] {^m-t^l/—? 1 8 Afll 1 8 

a, i sbcr#mmmt, zk^k. mmkco^mm 

*i4 ) . *P H !AJl«t 1 8 c cr>9\-mm&7 3 1 cop] 
mWfr^<7>¥-mT±& 0 , 7 I/-A 3 1 P"3t(±®t>*^ 
^„ 4>f^AH«n 8c(4AJKfcl 8a, 18bi:fif«t 
JffieStiftSf^liSfLTV^V^. AMU 
8 a c^hiWlglWffltf) i ttltzy A t , AMK 18b 

c^Hawflfflft; * titz y is- a t twrnztiAmz 

(4, tfiR&IHRl Scfi^S^iTSaH^riET-**. AS 

SI 8 aC0^h/SSP^"a*6<!:*^7^— At, Mil 

8 b co^Nag^a*) .r S Jut 7 U— a t omzitfixy 

7 13 2 #*EH3 tit & 0 , ?^ai*SHf & 2 6 £ jMpa»S> 

/H/C^-S.. 7I/-A3 1 t(4 h y^/Wft?) 

8KH3 3^7TMS^-CfcO. #\xv^*/1/K2 9j5>£><7) 

^■fLm^RjtB^x (jumxr^, BMbew £W?ix 

7b) 

[0014] Klfcfixm-t^l'—? 18BI1 m&tfB 
1&ZtLtrMtZ#Xtim2 7 ( JBPMT.*8E»2 7a, Rft 
T7'X?Ig§2 7 b ) ZBfcf& 2&CD±mM 18a, 18 
b^^?r^rt, ^PtSAJRiU 8c(4SL^„ KJ5#.* 
ffl-fe^"I/-^18Bt(l 2ft«Mf 18a, 18b 

iBitttjftSiW±atfi*v\ ajmk i 8 a , i 8 bcoma 
immcowti) x-foh {tztzL. mmLtzmwcowax 



hi.^) „ RJC^Xffl-fe^W— ? 1 8BTi4, 2t&«A 
BKl8a, 1 8b<J0^hMSP(4, 1007 
1/-A3 1 ftT^S. -£*§:ix£AWKl 8 

a , 18b c7^H53Pi4 , 7 A 3 1 F*TC#X V— ^ 
F2 9W#tTiSot^S„ 71/-A3 1ta 

h y^«cOgaf§3 3 75%M§iiTi3 0 , 77"XV-^;L- 
h'2 9*^^fLm<50RJtE^rx (flSfMr*, Kfbif 
X ) Sr *n-WU0^8ta» 2 7 ( flWW-XSK 2 7a, 

iwby^8E»2 7 b ) (cffi^, was-*-*. 

[0015] v-fc^y u (me a ) (4, 

1 8 AT14, AJRS 18a (18b) OIH] 
fl^flSBt , gJfotf-Xffl-fe/AV— ? 18B(?)tMl 8 
a, ( 1 8b) cOCaflCOflgPfct ioTfiHttLTfcOs 

^4. R-tiTy-fcy^'J (ME A) (vvmmtmW: 
■f&y\/-A3 1 Paltcj^tfiTisD, Ml 1 itVMl 

4 , 1 7 4 o § ^ tMtst;t , FMt -r § 71/-A3 

[0016] 15, 16(4. ^ 1 8J1H(C-?— 

*-^H2 9*p^jKU/£«ii7t'-A3 i *^rr5»ii 

7P-A#^c0^4Mffl-fe^V-^ 1 8fc*3(4S, M 

S&3 SiOffiJt&afc^LT^LTV^. ^v-^18« 
Mtl8a, 18b l&irmMnfr^h 

igrSnms&M) cotmmt. im^gMtfikfrtitzim 

co, ffx-?—*—)i>V 2 9 4 9 rtJSHfflS&frfc: , 7l/-i, 

3 liKBBtt, -ftjft® (fcfcitf, a^SixT^ y 

•7"— MjJctBjS,^ ) $tL"CVi§ 0 #Sfil8a, 18b 
(4, ^Slffl-fe^V-^ 1 8A££{t64ofc, lftc^A 
JSK** lftfO 71/- A 3 1 tc-Y y-^-F^S^xTV^T 
t>4^L, RjE^ffl-fe^W-^ 1 8B^fc{4S4o 
(C, 2ft«Mtl8a. 1 8btf-£h£tLX lfe^07 

[0017] taia7l/— A3 1C0^\XV^— ;l/b'2 9 

4 0 rtJB«8ftihKI4» H 2 9 ^«Si7 U-A 

#VC^4. SSS3 3J4, tSBi7L/-A3 l^fiSt^fctf 

1/-A3 lcDJ¥$coteffll^t)TM$tLTH-l»o L^j&i-J 
T. ^^4a^2te<J0«^5SD-&^5t71/-A<7)ii 

<offiJ¥*i*i tsiitv^u, ssss 3 3 *ne»Rtcse^ 

T, ^^tC'lr^V-^ 1 8t^^ z F*-rSiti4=S: 
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[0018] ±EO % *LJXV—9 1 QWm^—^—JV 
A 3 1 CDV~*-/1X 2 9 J; 0 rtMlfJlgP^t, 

/n< 2 9 tfsii7 u-^mm^m^mt zmmi-z, 

as i exg-m , b y ^i-mfiMmm co e ^ 
mmsfflmipt>nL'p=?*tto*x. mmyu-^3 1 

c9v^*-/b b 2 9 «fc 0 rtJBM»iH: b y*A4foz>»» 
3 3 Sr*Lv^*-;Ub 29 i 0nM«g|5^o *> W 

ft# Bffc^^^-tS^ ( 0 5 CO 2 &MM.BX"WAs 

- AM/ttiummmft izm Lxmmmm z&xtx w 

ft £ B# £X*T 4 fcftfcjo* S ( 0 5 CO 2 *JI 

yu-J^mmShinM-t^. zcoXUz. 71/- Agpti 

2BW&JBSft4. 

[0019] XfBT'ii, -te^l^— ? 1 8^I-bA>- 
^tftffr&fc^teSMHUfc* 1 , wis—? 1 Sfi&g-fe^ 

1^ - ? t&s i> coxi^ < . tfy>*?Mi>^mmxfr^m 

2 6 £ MS&T'fc ottiV^. 

[0020] ore *f|BJico»4mffiffl-fe^x-^co 

3 3mmztixv^h<?)x\ mk<r>mtt%yu-A>%2 

-AfSOi— ^ffll^jrS^t^l^ Sfc, t£*2 

fzhcoifi. *^T1ilfeco— ft7WA3 \ttnh<?> 
X . CBfit^KKft . %HutfR13fH(% t'Cctot, rj x h 
f£*»-6 .1 4 „ 4 £ „ 3 3 JiigSSESfrO 

— ^ 1 8{®mft<0ftmi±-t^U~? 1 8c?)^Hi:l«l— ffl 
±fcfc*frc\ JBfiiLTv^fctsawaSSBKlfc^T. S£ft 

SSE^ffiiS^-S „ * £ . SfJ# 33J71/-i31 C0»$ 
COiEHftUffM t , 3 3#'7 A 3 1 CDHSffi 3 

4|CltfflU5rV*fl|®fcLfctf>T, MEAf0«S?WKl 1 
co^-XH^'X-Bt&'X 71/-A3 1«TH 

^-/UHISIWR 1 1 ^^ii/CT^-X^S i fc 

**ffi^'*t^V^ 05fcf3lvt. 71/-A3 1 

OWilffl3 4<r)|*lJf|gRtl5M3 5ifih&ifi. iftteME 



9 , ;^i5M3 s «t o wp iijtw^M 1 1 tfmtf. m *) 

is— A3 1 «Tffly- /PHraT'v— ;P§ix4<, 
[00 2 1 ] ^BJcOj^Wffiffl-t^V-^ 1 8<^m 

fc , v-*;I/F 2 9 J; 9WM^*ffly)-I.XStc02S 
Xgf A3 1 fcflyg-r&CD-C, 10(?37V— A3 

1 Wfcr8StiittB3 3 £(£^4 i S . 

[0022] 

[ m&asL ] ft *ii i -fe^^-^tctn. 
tf , ttii ^ - a iz h y ^^commwm ztixm 

cr>X\ m*cr>mit^ y V—J±* 2 VcmtiXBf& t^SISS 
i: 5r -S. i t jftfiflr < . *»o^* 2 ft T£> o y V— A*>" 1 

11 2 ^)j8mieffiffl -fe ^° u - ^ «t . h >- ^;H^coSE 

*46 fc ± fHf . by* /HjC^afflt 2r tr y ^tf f & ffl ^ T 
i;<^2gXgT'7P— A2r)^f %><r)X\ l^coyu- 

[112 ] ^mmmmcommmmco^'ja.-jvcom^b 
%coi&m<?)wmmxfo&, 

-t y y y co— gpcosfc^ifmiar 35 1> . 
[04 ] ^Bfl^fiM^idffl-fe^x-^^cf r^M« 

[05] ^BJUfitMcO-te^X- ^ tlffli^ A t h 
[06] *%HHH]|fiM<50-fe^V-^i:tfjai7lx-Ai: b 

1 0 ( mm^mmm ) 
1 1 

1 2 $mm 

1 3 JKScJH 

14 w&(TJ-b\mmm) 
1 5 

1 6 teiicii 

1 7 ma (#v-b\ sme) 

1 8 tA'l/-? 

18A ^SJffl-te^b— ^ 

1 8 B SJE^Xffl-t/tP— ^ 
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18a, 18b 

i s c tvm&uwL 

1 9 ^J^—)V 

2 0 

2 1 — 9 

2 2 XVK7V^h 

2 3 Xfy? 

2 4 g&jgg&W (f^H^r^h) 

2 5 siO^Sfctt^yb 
2 6 

2 6a ^|^JR«C^«H^9l7K%B 

2 6b ^MWfmm&n*m& 



2 7 #X 

27a umaztim 



2 7b RffcffXSfl 

2 8 j^a^jcr— F 

ft 



2 9 

3 0 
3 1 
3 2 
3 3 
34 
3 5 



[Hi] 



[02] 




21 

24' V* 



22 25 



<y o o o 



26 
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26a 26b 
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Ida 



MEA 
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[06] 




